pyelogram incidentally revealed a soap bubble appearance of the left ilium. The CSF contained 0.8 g/l of protein. Bone marrow examination was normal.
Two months later the patient was admitted to the Churchill Hospital complaining of difficulty in standing and climbing stairs, and slight weakness of both hands. He could just walk with the aid of two sticks. General examination was normal. Abnormal neurological signs were confined to the Accepted 18 August 1977 limbs where there was total areflexia without sensory loss. Power and co-ordination were normal in the arms. There was no voluntary movement in the toes or ankles; knee flexion and extension were weak on both sides with slight bilateral weakness of hip flexion.
Electrophysiological studies confirmed the diagnosis of a motor and sensory polyneuropathy and suggested axonal degeneration as the dominant pathological process. The following investigations were normal: full blood count; ESR; urea and electrolytes; liver function tests; serum calcium; fasting plasma glucose; urine and serum lead levels; screening for porphyrins; serum B12; LE cells; antinuclear factor (ANF); Wasserman reaction (WR) in blood and CSF; iophendylate myelography. The CSF protein was again raised at 1.25 g/l with two lymphocytes per mm3. Sural nerve biopsy showed severe axonal degeneration but no cellular or amyloid infiltrate. Radiographs of the left ilium showed a cystic lesion close to the sacro-iliac joint with some sclerotic areas suggestive of a plasmacytoma (Fig. 1) . A biopsy sample of the lesion contained sheets of plasma cells. Investigations for myeloma were then carried out: skeletal survey and bone scan, chest radiograph, sternal bone marrow and serum protein electrophoresis were all normal. There was no Bence-Jones proteinuria; serum immunoglobulin levels (in g/l) were: lgG 10 (normal=8-16); IgA 0.86 (1.4-4.2); IgM 0.48 (0.5-1.9). Over the next six months the patient received four-day courses of melphelan and prednisolone at intervals of six weeks but his condition worsened. Seven months after the onset he had developed weakness and wasting of both hands with paraesthesiae in the fingers; he was unable to walk more than 50 m with sticks and could stand for no more than eight minutes. sent to the iliac crests and joint position sense impaired at and below the knees. Electrophysiological studies confirmed severe denervation of the hands, and repeat radiography of the chest and lumbar spine showed no change in the previous abnormalities. Routine biochemical and haematological tests were repeated with no abnormality, and, in particular, the protein electrophoretic strip remained normal. Repeat CSF examination showed a fall in the protein content to 0.8 g/l.
Slow deterioration continued, and 34 months after the onset prednisolone 40 mg on alternate days was started with initial improvement. It was reduced to 5 mg on alternate days over the next 21 months. The patients' condition worsened, and he was readmitted four and a half years after the onset. He could walk only 10 m with the aid of two sticks which he held with difficulty because of his hand deformity. All limbs were wasted and weak with fixed flexion deformities of both hands and areflexia. All sensory modalities were diminished in a glove and stocking distribution, but with preservation of joint position sense in the hands.
Routine haematological and biochemical tests were again all normal, the serum B12 level on this occasion being >750 pg/ml. No organ specific antibodies or ANF were detected. Protein electrophoresis showed a faint IgG X monoclonal band too small to quantify. Serum immunoglobulin levels were within the normal range [IgG 9.24 (7.2-19); IgA 2.77 (0.8-4.8); IgM 1.2 (0.5-2.00) all g/l], and electrophoresis of concentrated urine showed neither abnormal proteins nor BenceJones proteose. The CSF protein concentration was 0.55 g/l. Sural nerve biopsy showed considerable axonal degeneration but no infiltration with amyloid. Lumbar spine radiography showed no change in the L2 vertebra (which was still regarded as Paget's disease (Dr F. W. Wright) but a chest radiograph revealed considerable expansion of the right fifth rib (Fig. 4) . On biopsy this was found to consist of oedematous fibrous tissue infiltrated with masses of plasma cells. Bone marrow from two other sites (sternum and iliac crest) was normal.
The rib was irradiated with a total tumour dose of 3500 rads, and in the month after this the patient's walking ability improved considerably (one mile with sticks) but his upper limbs did not. Eighteen months after irradiation of the plasmacytoma his walking had improved further, he was back at full time clerical work, and was able to dig his garden. Power at his shoulders, elbows, hips, and knees was normal, but his ankle dorsiflexors were weak and his forearm muscles usefully strong though not normal. The small muscles of the hands remained paralysed but there was no sensory loss in either arms or legs.
CASE 3 (EW, UOH NO 652966) A 58 year old man presented with a three month history of progressive flaccid foot drop with increasing difficulty in walking such that he had to use two sticks. In addition he gave a six week history of paraesthesiae in both feet, calves, and hands. There were no other neurological symptoms, and his general health was good. Two months before admission he had noticed a swelling over the left clavicle associated with a patch of red group.bmj.com on November 8, 2017 -Published by http://jnnp.bmj.com/ Downloaded from scaly skin. This was not painful and had not altered in size since first noticed.
On examination there was a patch (90X 150 mm) of warm, erythematous, hyperaemic, and slightly scaly skin overlying a hard but non-tender expansion of the outer end of the left clavicle. General examination showed an enlarged left axillary lymph node but was otherwise normal There was slight weakness of both wrists and more pronounced weakness of the small muscles of the hands. Power at hips and knees was normal but there was marked weakness at the ankles and no voluntary movement of the toes. He was areflexic with a glove and stocking distribution of sensory loss to all modalities. A dermatological opinion on the skin lesion suggested a diagnosis of malignant angioendothelioma.
Electrophysiological studies confirmed a polyneuropathy worse in the lower limbs, with evidence of much axonal degeneration in the legs and segmental demyelination in the arms. Radiographs of the clavicle revealed an expanded cystic lesion suggestive of a plasmacytoma (Fig. 5) . A skeletal survey did not show any other lesions, and the chest film was normal. The enlarged left axillary gland, the clavicle, and the overlying skin were all biopsied. Neither the node nor the skin showed any evidence of malignant or amyloid infiltration, but the left clavicular biopsy specimen contained sheets of mature plasma cells in which immunoperoxidase stains failed to demonstrate a monoclonal population. Iliac crest bone marrow was normal, and the CSF protein level was 0.6 g/l. The following investigations were either normal or negative: full blood count; ESR; fasting plasma glucose; serum urea and electrolytes; liver function tests; serum calcium; serum B12; WR in blood and CSF; serum protein electrophoresis. There was no Bence-Jones proteinuria and serum immunoglobulin levels were within the normal range.
During the next month weakness progressed to involve movements at both knees and elbows. The patient was then given a course of radiotherapy to the clavicular lesion (3600 rads) after which he reported subjective improvement in both the paraesthesiae and sensory loss but only eight months after treatment did his signs show improvement with increased strength at the left wrist and at both ankles.
Discussion
The neuropathy of multiple myeloma is well documented and occurs clinically in about 3% of cases (Silverstein and Doniger, 1963; Currie et al., 1970) . Walsh (1971) demonstrated electrophysiological abnormalities in a much larger proportion (39%) and, histologically, demyelination has been observed in 65o% (Hesselvik, 1969) . By comparison, the association between a solitary plasmacytoma and polyneuropathy is much rarer. We have found a total of 16 acceptable cases of peripheral neuropathy associated with a solitary plasmacytoma including the three described in this paper (Table 1) , and another case (Currie et al., 1970 ) mentioned in passing but not included in our review as no detailed information was given. One case claimed as a solitary lesion by the authors (Morley and Schweiger-case 2) was not included since the bone marrow contained a 7% increase in abnormal plasma cells, indicating a generalised process. A further case (Victor et al.-case 2) was included, though not accepted by the authors as solitary on the grounds that at postmortem examination the bone marrow was not examined. Discussing the case, however, they state that "repeated radiological and sternal marrow examination did not reveal evidence of disseminated myeloma."
The age of the patients at presentation ranged from 34 to 67 years with a mean of 49 years. Previous authors have commented on the relatively younger age of patients with multiple myeloma and peripheral neuropathy compared with the average age (59 years) of presentation of patients with uncomplicated multiple myeloma (Victor et al., 1958; Morley and Schweiger, 1967; Davis and Drachman, 1972) . This has been attributed to the fortuitous early discovery of the myeloma during investigation of a peripheral polyneuropathy, and this explanation is supported by the present review. (Victor et al., 1958) . With only one exception (case 2) the lower limbs were affected first with a symmetrical progressive sensorimotor disturbance going on to affect the upper limbs in all but one (case 7), and involving the trunk and respiratory muscles in the severe cases. The severity and rate of progression of the neuropathy varied considerably in the untreated state from death in seven months due to respiratory failure (case 4) to gradually increasing limb disability in four and a half years before definitive diagnosis and treatment (case 15). The cranial nerves were not affected in 14 of the patients but two, both with very severe neuropathies, developed facial weakness. Only seven of the 16 patients had limb pains, a feature said to be characteristic of myelomatous neuropathy (Davis and Drachman, 1972) .
The site of the plasmacytoma was unpredictable but there was an unusually high proportion of sclerotic as opposed to the more usual lytic lesions. Ten of the 16 (62.5%) had either entirely or partially sclerotic lesions. The presence of sclerosis in the lesions of multiple myeloma is said to be rare (Lowbeer, 1969) , and the correlation between this and the development of polyneuropathy, though at one time thought to be coincidental (Aguayo et al., 1964) , is now well established (Morley and Schweiger, 1967; Davis and Drachman, 1972; Getaz et al., 1974; Mathews and Olivier, 1974) . Three of the patients had discrete skin lesions over the site of the tumour (cases 1, 5, 16). Two of these were biopsied (cases 1 and 16) and showed only nonspecific increase in collagen fibres and mild lymphocytic infiltration.
Routine investigations were generally unrewarding (Table 2) . Bone marrow examination from a site remote from the plasmacytoma was normal in 14 cases and was not performed in the other two (cases 2 and 4). The ESR was normal in the 12 patients in whom it was performed. In none of the 16 was any abnormal urinary protein or BenceJones proteose detected. Lumbar puncture was (cases 1, 4, 9, 14, 15) . In none was infiltration with either amyloid or neoplastic cells found, the picture being one of mixed demyelination and axonal loss.
In their review of myelomatous peripheral neuropathy Morley and Schweiger (1967) formed the conclusion that "the neuropathy usually progressed relentlessly to death within two years", making a modified exception in the case of the solitary lesions. Localised radiotherapy to such lesions indeed proves to be effective not only in arresting the progress of the neuropathy but, in most cases, in allowing a degree of recovery to take place. Prognosis and treatment were closely linked (Table 3 ). Six of the 16 patients received (Silverstein and Doniger, 1963) whereas that associated with a solitary lesion presents with the neuropathy. A full skeletal survey is not routinely carried out during the investigation of an obscure peripheral neuropathy, and the chances that a small plasmacytoma will be overlooked must be high, if it is not in the area covered by a routine chest radiograph. The diagnosis of this potentially treatable cause of an otherwise progressive neuropathy must, therefore, be considered in all young to middleaged men with an obscure progressive sensorimotor neuropathy affecting predominantly the lower limbs and in whom all routine investigations are normal except for a rise in CSF protein. We suggest that all such patients should have a full skeletal survey, isotope bone scans being a less effective means of detecting myelomatous bony lesions. We also suggest that in cases of proven solitary plasmacytomata localised radiotherapy is the treatment of choice. 
